Introduction 18
Realistic simulation of the El Niño-Southern Oscillation (ENSO) 19 phenomenon using coupled general circulation models (GCMs) is of great 20 importance for predicting ENSO and evaluating its impact on global 21 weather. The ability to simulate an ENSO with properties (amplitude, 
63 where p(X) denotes the probability distribution of X, f is the probability 64 density function (PDF) of T, and C(T) is the weighted-average composite of P 65 with respect to T. In principle, the expression (1), hereafter referred to as term on the right hand side of (2) captures the impact of a member's 87 difference in SST PDF on P , given the reference sensitivity of P to T. The
where f has the shape of 0 f but the mean T of f (Fig. 1) advance (see discussion). Since the mean SST can be changed by either Unlike the previous example, the PDFs of T in CMIP5 models are 147 shifted relative to each other, representing biases in mean SST (Fig. 4a ).
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The shape of ( ) C T is also different across the models, especially at higher 149 values of SST (Fig. 4b) . Figure 4c shows 
